Advances in the development of farnesyltransferase inhibitors: substrate recognition by protein farnesyltransferase.
A variety of compounds that show promise in cancer chemotherapy and chemoprevention have been identified as farnesyltransferase inhibitors. These can be classified into mainly two different types of inhibitors, farnesyl diphosphate competitors and CAAX peptidomimetics. The former type acts by competitively inhibiting farnesyltransferase with respect to one of the substrates, farnesyl diphosphate, whereas the latter type acts by mimicking the other substrate, the C-terminal CAAX motif of Ras protein. One example of a farnesyl diphosphate competitor is manumycin, an antibiotic detected in the culture media of a Streptomyces strain. The CAAX peptidomimetics were developed based on the unique property of farnesyltransferase to recognize the CAAX motif at the C-terminus of the protein substrate. Our recent studies have focused on understanding the structural basis of this CAAX recognition. By using in vitro mutagenesis, residues of yeast farnesyltransferase important for the recognition of the CAAX motif have been identified. Two of these residues are closely located at the C-terminal region of the beta-subunit of farnesyltransferase. These and other results on the structural basis of the CAAX recognition may provide information valuable for structure-based design of farnesyltransferase inhibitors.